Analysis of the endocytic-lysosomal system (vacuolar apparatus) in astrocytes during proliferation and differentiation in primary culture.
The endocytic-lysosomal system of proliferating and differentiated astrocytes in primary culture was investigated using a combination of cytochemical, immunocytochemical and biochemical procedures. These included impregnation with osmium tetroxide and potassium iodide, phosphotungstic acid staining, cytochemical demonstration of acid phosphatase and thiamine pyrophosphatase activities and incorporation of cationized ferritin. The acid phosphatase activity was also analyzed using biochemical techniques. Our results indicate that while all astrocytes in primary culture have a developed endocytic-lysosomal system, this system is different in proliferating cells from that in differentiated astrocytes. Whereas in proliferating astrocytes it appears to be composed mainly of a variety of vacuoles and vesicles displaying a heterogeneous osmium tetroxide staining pattern, differentiated cells are characterized by the presence of small size vesicles showing an intense reaction. Both types of astrocyte showed abundant lysosomes, including multivesicular bodies, which presented an intense phosphatase acid activity. Biochemical analyses demonstrated that this activity increase during the proliferation period, reaching a maximum at 15 days of culture. Incorporation of cationized ferritin revealed that lysosomes and endosomes constitute separate systems. Finally, we have also found that the activity of thiamine pyrophosphatase, a marker for the Golgi complex, increases throughout the culture period. These results indicate that astrocytes could play an important role in regulating the macromolecular composition of the extracellular space.